Introduction
for example by altering the expression of their receptors. 5 Inflammation is a complex response to tissue Lipocortin 1 (Lcl), a member of the annexin damage, often due to microbial invasion, in-family, 6 is glucorticoid-inducible in vivo -9 and voMng the release and interactions of many has anti-inflammatory activity, 1 expression of mediators including cYlokines proteinases, which is thought to require binding of Lcl to eicosanoids and oxidants from resident and specific sites on cell surfaces. 11 It is normally newly infiltrating cells. It is a particularly im-present in the lung, both intracellularly, in a portant defensive mechanism in the airways variety of different cell types 2 and extracellularly, 13 14 and lungs, which are constantly exposed to in the epithelial lining fluid.' Glucocorticoids inhaled biological, chemical and physical increase the concentrations of Lcl in a variety of insults, lung cells, including alveolar epithelial cells 15 and 16 The endogenous mechanisms regulating alveolar macrophages, and may promote its inflammation in the lung and in other tissues release onto the cell surface and/or into epitheare incompletely understood. However, studies lial lining fluid 13'17' where it would be available on rodents have shown that prior surgical or for receptor binding. Thus, Lcl could play a chemical adrenalectomy exacerbates the inflam-pivotal role in the anti-inflammatory actions of matory response to any given stimulus, 2'3 an glucocorticoids in the lung, but currently its coneffect which can be ameliorated by glucotfibutionis unclear. corticoid replacement therapy, indicating that
In this paper, we describe a model of carraphysiological levels of endogenous circulating geenin-induced pneumonitis which we have charglucocorticoid normally regulate inflammatory acterized in control animals and in those in processes. Glucocorticoids 4 The relative proportions of intact group) were treated as described above. Follow-and proteolysed Lcl were determined bYe4
scaning sacrifice, the lungs were excised and lavaged ning densitometry as described previously.
as described above. 9 The major airways were (Fig. lb) . The peak effect of assayed in duplicate for haemoglobin by the carrageenin (CARR) was observed 48h after cyanmethaemoglobin method. 21 The haemoglob-instillation and consisted of large areas of interin content of a sample of autologous whole stitial and intra-alveolar pneumonitis, with alveoblood from each rat was also quantified by the lar wall thickening and a prominent cellular cyanmethaemoglobin method. The haematocrit infiltration (Fig. lc) . By 96h after instillation, was measured by centrifuging duplicate capillary there were fewer cells in airspaces and intertubes of venous blood in a Hawksley micro-stitium, and the alveolar walls were less swollen; centrifuge for 2 min and reading the percentage the inflammation appeared to be resolving of cells on a calibrated scale. (Fig. ld) . In pilot studies (data not shown) it was The contribution of blood to the wet and dry found that a dose of 5 mg carrageenin provoked weights of each lung could then be calculated as the same inflammatory response at 48 h postdescribed previously, 22 except that haemoglobin instillation as 2.5 mg which we, therefore, believe was used as a marker of blood. It was then pos-produces a maximal effect. Dexamethasone sible to determine the blood-free lung water and alone (DEX: BASE DEX) had no effect on pulwet and dry lung weights. The haemoglobin monary histopathology at any of the time points content of bronchoalveolar lavage, both fluid and examined (Fig. lf) (CARR) was associated with significant increases in the total cell number; the majority of cells in BALF were AM, although there was also a significan increase in the number of PMN (Fig. 2) . Dexamethasone treatment for 48 h (BASE DEX) had no effect on cell number or type (Fig. 2) . However, after 4 days of dexamethasone (DEX), the total number of cells in BALF was reduced compared with the untreated (CON) animals (Fig. 2) (Fig. 3a) .
PMN were also observed. In addition, the alveolar spaces contained many round bodies, usually devoid of organelles and thus, appearing comparatively electron-lucent (Fig. 3a) . Similar structures were associated with some Type II alveolar epithelial cells and high magnification revealed continuity between the organelle-rich cell cytoplasm and the electron-lucent bulge (Fig. 3b) (Fig. 3a) . Damage to alveolar Type I cells was common (Fig. 3b) . Occasionally, lengths of basement membrane denuded of epithelium were seen; these were associated with areas of interstitial oedema (Figs 3c and 3d ). There was also evidence of endothelial damage, with shrinking and increased cell density (Fig. 3d ). An increase in interstitial collagen was observed.
By comparison, the changes were minor in the lungs of rats given carrageenin plus dexamethasone (CARR+DEX). There was a slight increase in the number of AM compared with the control groups, and occasional swelling of the Type I epithelial cells was seen ( Fig. 1 (Fig. 4) . When both glucocorticoid and irritant were administered to the same animals (CARR+DEX), the total Lcl concentration was approximately 10 times the control levels and was significantly greater than all the other treatments. However, as only 15% of this Lcl was in its intact form, the concentration of intact Lcl did not differ significantly from any other treatment group (Fig. 4) . None of these changes could be explained by changes in BAL volume.
Discussion
This study describes some of the morphological, cellular and biochemical changes occurring in the rodent lung following the intratracheal instillation of carrageenin. We observed an inflammatory response which was maximal at 48 h post-instillation and which was characterized by interstitial oedema and an influx of macrophages and PMN. Prior (Fig. 3) and within the lung. Interestingly, carrageenin adminlung water was markedly increased (Table 1) . istration was also associated with an increase in Dexamethasone administration prevented the Lcl in the epithelial lining fluid. We cannot interstitial oedema and the accompanying epithelexclude the possibility that carrageenin induced ial damage and was also associated with a decline Lcl indirectly, by stimulating a rise in circulating in macrophage numbers in the lung. This is in corticosterone. However, inflammatory stimuli keeping with the findings of Heluy-Neto et al. 33 such as paraffin oil 8 and endotoxin 3v have been who studied the effects of glucocorticoid deple-shown to cause increases in Lcl in glucocortition (by adrenalectomy) on carrageenin-induced coid-depleted (adrenalectomised) rats, so it is inflammation of the pleura, and reported that possible that the increase was a direct effect of both the number of monocytes and the inflamthe inflammogen on resident or inflammatory matory exudate in the pleural cavity increased cells. In carrageenin-treated animals, the premore following an adrenalectomy than a sham dominant form of Lcl was a 34kDa species operation. Thus, together, these studies suggest which lacks the N-terminal believed to confer that the activity of activated monocytes may cause functional specificity 6 and which was probably. oedema and exacerbate the inflammation, and clipped by the action of neutrophil elastase. 
Reduction of intact

